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©  Heating  apparatus. 
57  A  heating  unit  includes  two  tubular  tungsten-halogen 
lamps  (1,  2),  each  having  a  tungsten  filament  (3,  4).  The 
lamps  (1,  2)  are  supported  within  a  ring  (7)  of  ceramic  fibre 
material  and  the  unit  is  preferably  mounted  beneath  an 
infra-red-transmissive  cooktopto  define  a  hotplate  area  (8)  of 
a  cooking  hob.  A  control  circuit  provides  a  range  of  discrete 
power  outputs  of  the  lamps  (1,  2),  each  power  output 
corresponding  to  a  power  control  setting  set  by  a  user  of  the 
cooking  hob.  The  circuit  includes  a  phase  control  circuit  (19) 
for  switching  power  to  the  lamps  (1, 2)  at  a  predetermined 
phase  angle  to  achieve  one  or  more  of  the  lower  power 
outputs. 



This  i n v e n t i o n   r e l a t e s   to  h e a t i n g   appara tus   and  i n  

p a r t i c u l a r ,   though  not  e x c l u s i v e l y ,   to  such  a p p a r a t u s  

i n c o r p o r a t i n g   one  or  more  sou rces   of  i n f r a - r e d   r a d i a t i o n ,   a s  

d i s c l o s e d   in  our  copending  U.K.  Pa ten t   App l i ca t i on   No.8320717 

( P u b l i c a t i o n   No .2132060A) .  

The  hea t ing   a p p a r a t u s   d i s c l o s e d   in  8320717  i n c l u d e s ,   in  one 

embodiment,  four  i n f r a - r e d - e m i t t i n g ,   t u n g s t e n - h a l o g e n   l amps  

a r ranged   in  a  h e a t i n g   u n i t ,   which  is  d isposed  beneath  a n  

i n f r a - r e d - t r a n s m i s s i v e ,   g l a s s   ceramic  layer   to  form  a  h o t p l a t e  

area  of  a  cooking  hob.  The  t u n g s t e n   f i l amen t s   of  the  lamps  a r e  

swi tched  in  v a r i o u s   s e r i e s   and /o r   p a r a l l e l   c o n f i g u r a t i o n s   t o  

achieve   a  range  of  d i s c r e t e   power  ou tpu ts   p rov id ing   a  s u i t a b l e  

t empera tu re   c o n t r o l   of  the  h o t p l a t e .   A  diode  is  a lso  a r r a n g e d  

to  be  connected  in to   one  or  more  of  the  lamp  c o n f i g u r a t i o n s   t o  

achieve  the  lower  power  o u t p u t s .  

However,  a  sma l l e r   h o t p l a t e ,   using  less  than  four  lamps  i n  

one  hea t ing   u n i t ,   may  be  d e s i r a b l e ,   in  which  case  fewer  lamp 

c o n f i g u r a t i o n s ,   and  thus  power  o u t p u t s ,   would  be  p o s s i b l e   t o  

ach ieve .   In  p a r t i c u l a r ,   r e l a t i v e l y   low  power  o u t p u t s ,   which  

are  g e n e r a l l y   r e q u i r e d   for  s immering  purposes  would  not  b e  

a v a i l a b l e   using  known  s w i t c h i n g   t e c h n i q u e s .  

I t   is  t h e r e f o r e   an  o b j e c t   of  the  p resen t   i n v e n t i o n   t o  

provide   hea t ing   a p p a r a t u s   of  the  above-ment ioned  type,   which  i s  

capable   of  a c h i e v i n g   a  wider  range  of  d i s c r e t e   power  o u t p u t s  

than  h i t h e r t o .  



According  to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

h e a t i n g   appa ra tu s   i n c l u d i n g   a  number  of  sou rces   of  i n f r a - r e d  

r a d i a t i o n   and  a  c o n t r o l   c i r c u i t   for  p r o v i d i n g   a  number  o f  

d i s c r e t e   power  ou tpu t s   of  said  s o u r c e s ,   and  c h a r a c t e r i s e d   i n  

t h a t   sa id   c o n t r o l   c i r c u i t   i n c l u d e s   means  for  sw i t ch ing   power  t o  

sa id   sou rces   at  a  p r ede t e rmined   phase  angle   to  achieve   one  o r  

more  of  s a id   power  o u t p u t s .  

P r e f e r a b l y   the  sources   of  i n f r a - r e d   r a d i a t i o n   e a c h  

compr ises   a  t ungs t en   f i l amen t   s u p p o r t e d   in  a  quar tz   e n v e l o p e ,  

and  the  c o n t r o l   c i r c u i t   is  a r ranged   to  swi tch   the  f i l a m e n t s   i n t o  

s e r i e s   and/or   p a r a l l e l   c o n f i g u r a t i o n s   to  achieve  each  of  t h e  

d i s c r e t e   power  o u t p u t s .  

The  means  for  s w i t c h i n g   power  to  sa id   sources   at  a  

p r e d e t e r m i n e d   phase  angle  may  be  connec ted   i n to   one  or  more  o f  

the  f i l a m e n t   c o n f i g u r a t i o n s   to  i n c r e a s e   the  range  of  a v a i l a b l e  

power  o u t p u t s ,   and  in  p a r t i c u l a r   to  ach ieve   r e l a t i v e l y   low  power  

o u t p u t s .  

The  p r e s e n t   i n v e n t i o n   may  be  used  to  provide  a  dual  c o n t r o l  

a r r angemen t   of  a  h e a t i n g   uni t   c o m p r i s i n g ,   for  example,  f o u r  

i n f r a - r e d   lamps,  where in   a  wide  range  of  power  ou tputs   may  be  

ach ieved   from  two  i n n e r - p o s i t i o n e d   lamps,  which  are  e n e r g i s a b l e  

i n d e p e n d e n t l y   of  the  two  o u t e r - p o s i t i o n e d   l a m p s .  

The  lamps  may  also  be  c o n f i g u r e d   i n to   a  curved  shape  t o  

p rov ide   e f f i c i e n t   i l l u m i n a t i o n   of  the  whole  area  of  the  h e a t i n g  

un i t   with  as  few  as  two  l amps .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   by  way  o f  

example  only  with  r e f e r e n c e   to  the  accompanying  d r a w i n g s ,  

w h e r e i n : -  

Figure   1  shows  one  embodiment  of  the  p r e sen t   i n v e n t i o n ,  

F igure   2  shows  a  con t ro l   c i r c u i t   for  the  embodiment  i n  

F igure   1, 

F igure   3  shows  a  t ab le   of  the  range  of  power  o u t p u t s  

p rov ided   by  the  c i r c u i t   in  Figure  2 ,  

F igure   4  shows  a  second  embodiment  of  the  i n v e n t i o n ,  

F igure   5  shows  a  c o n t r o l   c i r c u i t   for  the  second  embodiment ,  



Figure  6  shows  a  t a b l e   of  the  range  of  power  o u t p u t s  

provided  by  the  c i r c u i t   in  F igure   5 ,  

Figure  7  shows  an  a l t e r n a t i v e   embodiment  to  tha t   shown  i n  

F igure   1,  and 

Figure  8  shows  a  c r o s s - s e c t i o n a l   view  of  a  m o d i f i e d  

i n f r a - r e d   lamp,  which  may  be  i n c o r p o r a t e d   in  the  p r e s e n t  
i n v e n t i o n .  

Figure  1  shows  a  h e a t i n g   un i t   i n c l u d i n g   two  t u b u l a r  

i n f r a - r e d - e m i t t i n g ,   t u n g s t e n - h a l o g e n   lamps  1  and  2,  each  h a v i n g  

a  t ungs ten   f i l a m e n t ,   3  and  4,  r e s p e c t i v e l y   suppor ted   w i th in   a  

qua r t z   envelope,   such  as  5.  Each  end  of  each  lamp  1,  2  i s  

provided  with  a  pinch  s e a l ,   such  as  6,  having  an  e l e c t r i c a l  

connec t ion   to  the  f i l a m e n t   s ea l ed   t h e r e i n .   The  lamps  1 ,  2   a r e  

suppor ted   wi th in   a  r ing   of  ceramic  f i b r e   m a t e r i a l   7,  and  t h e  

un i t   is  p r e f e r a b l y   mounted  benea th   a  cooktop  o f  

i n f r a - r e d - t r a n s m i s s i v e   m a t e r i a l ,   such  as  g lass   ceramic  ( n o t  

shown),  so  as  to  de f ine   a  h o t p l a t e   area   8  of  a  cooking  h o b .  

The  lamps  1,  2  and  the  ceramic  f i b r e   m a t e r i a l   7  a r e  

p r e f e r a b l y   mounted  above  a  s u p p o r t i v e ,   shal low,   m e t a l l i c   t r a y  
(not  shown  in  F igure   1),  c o n t a i n i n g   a  layer   of  t h e r m a l l y -  

i n s u l a t i v e   and  r e f l e c t i v e   m a t e r i a l   (a l so   not  shown  in  F igure   1) 

as  d i s c l o s e d   in  our  copending  U.K.  Pa tent   App l i ca t i on   No.8320717 

( P u b l i c a t i o n   No .2132060A) .  

Figure  2  shows  a  c o n t r o l   c i r c u i t   for  p rov id ing   a  range  o f  

d i s c r e t e   power  ou tpu t s   of  the  lamps  1,  2,  each  power  o u t p u t  

c o r r e s p o n d i n g   to  a  power  c o n t r o l   s e t t i n g   number,  as  shown  i n  

F igure   3,  set   by  a  user   of  the  cooking  hob.  The  c o n t r o l  

c i r c u i t   i n c l u d e s   e igh t   sw i t ches   9  to  16,  i n c l u s i v e ,   which  

provide   six  d i s c r e t e   power  ou tpu t s   of  the  lamps  1,  2  by 

s e l e c t i v e l y   c l o s i n g   a  number  of  the  sw i t ches .   Ser ies   a n d / o r  

p a r a l l e l   lamp  c o n f i g u r a t i o n s ,   each  producing  a  p a r t i c u l a r   power  

ou tpu t ,   are  also  shown  in  F igure   3,  and  i t   can  be  seen  t h a t ,   i n  

two  of  the  c o n f i g u r a t i o n s ,   one  or  more  diodes  are  also  r e q u i r e d  

to  achieve  the  d e s i r e d   power  ou tpu t .   The  diodes  are  shown  a t  

17  and  18  in  the  c i r c u i t   in  F igure   2  and  can  be  switched  i n t o  

the  lamp  c o n f i g u r a t i o n s   when  r e q u i r e d .  



However,  use  of  s e r i e s   and/or   p a r a l l e l   l a  

and  diodes  are  not  s u f f i c i e n t   to  ach ieve   the  tt.o  lowest   power 
ou tpu t s   of  a p p r o x i m a t e l y   150W  and  HOW,  r e s p e c t i v e l y ,   which  a r e  

g e n e r a l l y   r e q u i r e d   for  simmering  p u r p o s e s ,   a n d   t h i s   end,  t h e  

p r e s e n t   i n v e n t i o n   p r o v i d e s   a  phase  c o n t r o l   c i r c u i t   19,  which  may 
also  be  swi t ched   i n to   one  or  more  of  the  lamp  c o n f i g u r a t i o n s   by 

c l o s u r e   of  the  swi t ch   10.  The  c i r c u i t   19  i n c l u d e s   a  diac  20 

and  a  t r i a c   21,  the  conduc t ing   time  of  which  is  de te rmined   by  a  

c a p a c i t o r   22  and  r e s i s t o r s   23,  24.  By  s e l e c t i n g   e i t h e r  

r e s i s t o r   23  or  r e s i s t o r s   23  and  24,  v ia   swi tch   9,  a  

p r e d e t e r m i n e d   phase  angle  is  g e n e r a t e d   by  the  phase  c o n t r o l  

c i r c u i t   19,  which  thus   changes  the  power  ou tpu t .   So  t h a t ,   f o r  

s e t t i n g   No.2,  s w i t c h e s   9  and  10  are  c l o sed   to  produce  a  f i r s t  

p r e d e t e r m i n e d   phase  ang le ,   which  a c h i e v e s   a  power  ou tpu t   o f  

a p p r o x i m a t e l y   150W,  and  for  s e t t i n g   No.1,  switch  9  is  open  and  

switch  10  is  c losed   to  produce  a  second  p r e d e t e r m i n e d   p h a s e  

ang le ,   which  a c h i e v e s   a  power  ou tput   of  a p p r o x i m a t e l y   110W. 

Switch  25  and  r e s i s t o r   26,  shown  in  do t t ed   l i n e s ,   may  be  used  t o  

p rovide   a  t h i r d   p r e d e t e r m i n e d   phase  ang le ,   which  ach ieves   a  

power  ou tpu t   of  a p p r o x i m a t e l y   200W,  and  may  thus  be  employed  a s  

an  a l t e r n a t i v e   to  s e t t i n g   No.3  as  shown  in  Figure  3 .  

The  h e a t i n g   un i t   shown  in  F igure   1  p r e f e r a b l y   has  a  

d i ame te r   of  a p p r o x i m a t e l y   155mm  and  each  of  the  lamps  1 ,  2  

p r e f e r a b l y   has  a  f i l a m e n t   l eng th   of  128mm  with  a  power  output   o f  

600W. 

However,  any  a l t e r n a t i v e   power  o u t p u t s   of  the  lamps  may  o f  

course  be  u t i l i s e d ,   such  as  900W,  for  example,   in  which  case  t h e  

maximum  combined  ou tpu t   would  be  1800W  and  the  lower  o u t p u t s  

would  be  p r o p o r t i o n a l l y   h igher   than  those   shown  in  F igure   3 .  

Figure   4  shows  an  a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n ,  

wherein   two  i nne r   lamps  27,  28  and  two  o u t e r   lamps  29,  30  a r e  

p r o v i d e d ,   each  of  the  lamps  27  to  30,  having  a  t ungs t en   f i l a m e n t  

31  to  34,  r e s p e c t i v e l y ,   are  suppor ted   in  ceramic  f i b r e   m a t e r i a l  

35 .  

By  employing  a  phase  c o n t r o l   c i r c u i t ,   as  shown  at  19  i n  

F igure   2,  the  two  inner   lamps  27,  28  may  be  e n e r g i s e d  



i n d e p e n d e n t l y   of  the  two  ou te r   lamps  29,  30,  t h e r e b y   p r o v i d i n g   a  

d u a l - r i n g   h o t p l a t e ,   where in   e i t h e r   only  c e n t r a l   r eg ion   36  o r  

whole  h o t p l a t e   a rea   37  may  be  heated  by  the  l a m p s .  

Figure   5  shows  a  c o n t r o l   c i r c u i t   i n c l u d i n g   e l even   s w i t c h e s  

38  to  48,  i n c l u s i v e ,   two  diodes   49,  50  and  a  phase  c o n t r o l  

c i r c u i t   denoted  s c h e m a t i c a l l y   by  t r i a c   51.  By  s e l e c t i v e l y  

c l o s i n g   the  s w i t c h e s   38  to  48,  f ive   s e t t i n g s   1I  to  51  can  be  

ach ieved   for  the  c e n t r a l   r eg ion   36  with  only  i nne r   lamps  31,  32 

e n e r g i s e d ,   and  six  s e t t i n g s   1D  to  6D  can  be  ach ieved   for   t h e  

whole  h o t p l a t e   area  37  with  a l l   four  lamps  31  to  34  e n e r g i s e d .  

I t   can  be  seen  t h a t   the  phase  c o n t r o l   c i r c u i t   51  is  r e q u i r e d   t o  

ach ieve   the  lowest   s e t t i n g   1I  to  produce  a  power  ou tpu t   o f  

a p p r o x i m a t e l y   116W,  which  is  s u i t a b l e   for  simmering  p u r p o s e s .  
The  phase  c o n t r o l   c i r c u i t   51  may,  i n  f a c t ,   be  employed  i n  

any  lamp  c o n f i g u r a t i o n ,   shown  in  F igure   6,  which  p roduces   a  

power  output   of  up  to  340W. 

For  the  embodiment  shown  in  Figure   4,  the  d i ame te r   of  t h e  

c e n t r a l   r eg ion   36  is  p r e f e r a b l y   app rox ima te ly   125mm  and  t h e  

whole  h o t p l a t e   area  37  is  p r e f e r a b l y   a p p r o x i m a t e l y   200mm.  The 

inne r   lamps  27,  28  p r e f e r a b l y   each  have  a  power  ou tpu t   of  500W 

with  a  f i l amen t   l e n g t h   of  117mm  and  the  two  outer   lamps  29,  30 

p r e f e r a b l y   each  have  a  power  output   of  600W  with  a  f i l a m e n t  

l eng th   of  145mm. 

It   can  thus  be  seen  t ha t   by  use  of  the  phase  c o n t r o l  

c i r c u i t   in  one  or  more  of  the  lamp  c o n f i g u r a t i o n s ,   r e l a t i v e l y  

low  power  ou tpu t s   can  be  ach ieved   with  a  minimum  number  of  two 

i n f r a - r e d   lamps,  t he r eby   enab l ing   smal le r   h o t p l a t e   a r e a s ,   a s  

well  as  d u a l - r i n g   h o t p l a t e s ,   to  be  provided  in  a  cooking  hob 

i n c o r p o r a t i n g   such  l a m p s .  

Another  h e a t i n g   u n i t ,   in  accordance  with  the  p r e s e n t  

i n v e n t i o n ,   is  shown  in  F igure   7  in  more  d e t a i l   than  the  u n i t s  

shown  in  F igures   1  and  4 .  

In  Figure  7,  a  g e n e r a l l y   c i r c u l a r   shallow  t r ay   60 ,  

p r e f e r a b l y   made  of  me ta l ,   has  d isposed   t h e r e w i t h i n ,   on  the  b a s e  

t h e r e o f ,   a  l ayer   61  of  t h e r m a l l y - i n s u l a t i v e   m a t e r i a l ,   which  may 

be  f a b r i c a t e d   from  a  mic roporous   m a t e r i a l ,   for  example  t h a t  



known  as  M i c r o t h e r m .   The  t ray   60  has  two  e x t e n d i n g   f l a n g e s ,   62 

and  63,  a r r anged   on  oppos i te   s ides   of  the  rim  of  the  t r ay   1 ,  

each  f lange   having  upturned  end  p o r t i o n s ,   64  and  65  r e s p e c t i v e l y .  
Two  t u n g s t e n - h a l o g e n   lamps  (one  being  shown  at  66)  a r e  

d i sposed   above  the  l aye r   61  of  i n s u l a t i v e   m a t e r i a l   and  a r e  

s u p p o r t e d   at  each  end  by  the  f l a n g e s ,   62  and  63 .  

A  moulding  67  of  ceramic  f i b r e   m a t e r i a l   is  d i sposed   a b o v e  

the  t ray   1  and  p r e s s - f i t t e d   around  the  ends  of  each  lamp  66  t o  

p rov ide   a  s u i t a b l e   packing  t h e r e f o r .  

Each  lamp  66  has  moulded  ceramic   end  caps,   one  shown  at  6 8 ,  

e n c l o s i n g   each  p i n c h - s e a l   (not  shown)  and  being  p rov ided   with  a  

l o c a t i o n   tab  69,  so  tha t   the  lamps  can  e a s i l y   be  i n s e r t e d   i n  

gaps  p rov ided   in  the  upturned  p o r t i o n s   64  and  65,  on  the  f l a n g e s  

62  and  63 .  

The  t ray   60  and  f langes   62  and  63  are  p r e f e r a b l y   made  o f  

m e t a l l i c   m a t e r i a l   and  s u f f i c i e n t   c l e a r a n c e   is  al lowed  in  e a c h  

gap  p rov ided   for  the  end  caps  68  to  permit   expansion  of  t r ay   and  

f l a n g e s   w i thou t   b r e a k i n g   the  lamps,  w h i l s t   p rov id ing   s u f f i c i e n t  

suppor t   for  the  lamps  during  a t t a c h m e n t   of  e l e c t r i c a l   w i r ing   t o  

the  amp  tag  c o n n e c t o r s .   I t   a l so   pe rmi t s   conduc t ion   of  heat   away 

from  the  lamp  p i n c h - s e a l s   via  the  f lange   to  m a i n t a i n  

s a t i s f a c t o r y   o p e r a t i n g   t e m p e r a t u r e s .   Heat  is  also  c o n d u c t e d  

away  from  the  lamp  ends  by  way  of  the  e l e c t r i c a l   wi r ing   a t t a c h e d  

t h e r e t o .  

The  ceramic   f i b r e   moulding  67  is  a lso   s u f f i c i e n t l y   f l e x i b l e  

to  allow  a  c e r t a i n   amount  of  movement,  caused  by  expans ion   and  

c o n t r a c t i o n   of  the  t ray   and/or   f l anges   w h i l s t   p r o v i d i n g   p o s i t i v e  

l o c a t i o n   for  the  l a m p s .  

As  d e s c r i b e d   above  in  connec t ion   with  Figure  1,  a  number 

( e .g .   two  or  four)   of  the  hea t ing   u n i t s   shown  in  F igure   7  a r e  

d isposed   below  a  l aye r   of  g lass   ceramic ,   which  is  in  t h i s  

example  f a b r i c a t e d   from  Corning  Black  Cooktop  9632,  to  p rov ide   a  

s l i m l i n e   cooking  hob,  which  may  be  of  depth  comparable  with  t h a t  

of  a  s t a n d a r d   w o r k t o p .  

A  thermal   l i m i t e r   70,  which  is  i n t ended   to  l i m i t   t h e  

o p e r a t i n g   t e m p e r a t u r e   of  the  g la s s   ceramic  l a y e r ,   comprises   a  



m e t a l l i c   rod  encased  in  a  s h e a t h   of  quar tz   and  a r r a n g e d   so  as  t o  

o p e r a t e   a  m i c r o s w i t c h   71.  The  l i m i t e r   i s ,   in  t h i s   e x a m p l e ,  

p rov ided   between  the  lamps  66  and  the  l a y e r - o f   i n s u l a t i v e  

m a t e r i a l   ( though  i t   may  be  l o c a t e d   e lsewhere)   and  is   a d j u s t e d   so  

t h a t   expans ion   of  the  rod,  due  to  heat  emi t ted   by  the  l a m p s ,  

causes   one  end  of  the  rod  to  ope ra te   the  m i c r o s w i t c h   71  when  t h e  

t e m p e r a t u r e   has  reached  a  t h r e s h o l d   va lue ,   t h e r eby   d i s c o n n e c t i n g  

the  power  to  the  lamps.   Steps  are  p r e f e r a b l y   taken  to  r e n d e r  

the  l i m i t e r   more  r e s p o n s i v e   to  thermal   emiss ion  from  the  c o o k t o p  

than  to  d i r e c t l y   e m i t t e d ,   or  r e f l e c t e d ,   r a d i a t i o n   of  t h e  

wave leng ths   e m i t t e d   by  the  l a m p s .  

It   has  been  found  d e s i r a b l e ,   though  i t   is  not  e s s e n t i a l ,  

for  the  two  lamps  to  be  p h y s i c a l l y   conf igured   i n to   the  c u r v e d  

shape  shown  in  F igure   7.  This  c o n f i g u r a t i o n   p rov ides   e f f i c i e n t  

i l l u m i n a t i o n   of  the  whole  hot  p l a t e   area  with  j u s t   two  l a m p s .  

In  order  to  i n h i b i t   the  fo rma t ion   of  hot  spo ts   on  t h e  

u n d e r s i d e   of  the  cooktop,   the  two  lamps  may  be  i n c l i n e d   t o w a r d s  

one  ano ther   so  t h a t ,   at  t h e i r   point   of  c l o s e s t   app roach ,   t h e y  

are  at  t h e i r   g r e a t e s t   d i s t a n c e   from  the  unders ide   of  t h e  

cooktop .   They  may  be  s u p p o r t e d   by  s u i t a b l e   s u r f a c e   fo rmat ion   on 

the  microporous   m a t e r i a l .  

A l t e r n a t i v e l y ,   or  in  a d d i t i o n ,   a  coa t ing   which  p a r t i a l l y  

r e f l e c t s   the  IR  r a d i a t i o n   g e n e r a t e d   by  the  lamps  may  be  a p p l i e d  

on  the  upper  par t   of  t he   ou te r   envelope  of  each  lamp  so  as  t o  

i n n i b i t   d i r e c t   upward  t r a n s m i s s i o n   of  the  IR  r a d i a t i o n   from  t h e  

lamps  to  the  unde r s ide   of  the  cooktop.   The  r a d i a t i o n   s o  

r e f l e c t e d   is  not  wasted,   however,   because  the  c o n f i g u r a t i o n   o f  

the  h e a t i n g   uni t   g e n e r a l l y   and  the  c h a r a c t e r i s t i c s   of  h e a t  

r e t e n t i o n   and  r e f l e c t i v i t y   of  IR  r a d i a t i o n   e x h i b i t e d   by  t h e  

mic roporous   i n s u l a t i n g   m a t e r i a l   c o - o p e r a t e   to  c o n s t r a i n   t h e  

r a d i a t i o n   to  the  s e l e c t e d   hot  p l a t e   region  of  the  c o o k t o p .  

Figure   8  shows,  in  s c h e m a t i c ,   c r o s s - s e c t i o n a l   view,  a  lamp,  

to  the  quar tz   envelope  of  which  an  upper  coa t ing   72  has  been  

a p p l i e d   for  the  a f o r e s a i d   purpose  of  i n h i b i t i n g   the  d i r e c t  

t r a n s m i s s i o n   of  IR  r a d i a t i o n   from  the  lamp  to  the  u n d e r s i d e   o f  

the  cooktop.   P r e f e r a b l y ,   though  not  n e c e s s a r i l y ,   a  l o w e r  



coa t ing   73  is  a l so   app l i ed   to  the  lamp  envelope  as  lias  b e e n  

usual   h i t h e r t o   In  t h i s   example,   the  upper  coa t ing   72  s u b t e n d s  

an  angle   of  60°,  and  the  lower  c o a t i n g   19  an  angle  of  1 2 0 ° ,  

at  the  c e n t r a l   ax is   of  the  lamp,  and  both  coa t ings   a r e  

symmet r i ca l   about  the  v e r t i c a l   plane  c o n t a i n i n g   t h e  

l o n g i t u d i n a l ,   c e n t r a l   axis   of  the  lamp.  None  of  t h e s e  

dimensions   or  c o n d i t i o n s   is  c r i t i c a l ,   however,  and  t h e y   may  be  

va r i ed   to  produce  des i r ed   r e s u l t s   in  any  given  u n i t  

c o n f i g u r a t i o n .   F u r t h e r m o r e ,   e i t h e r   or  both  of  the  c o a t i n g s   72 

and  73  may  be  omi t ted   from  the  v i c i n i t y   of  the  ends  of  the  l a m p .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the  upper  coa t ing   72  may,  i f  

d e s i r e d ,   be  r e p l a c e d   by  a  r e f l e c t o r   d i sposed   s e r r a t e   from  t h e  

lamp  and  l o c a t e d   between  the  lamps  and  the  cooktop,   though  t h e  

use  of  a  c o a t i n g   on  the  lamp  i t s e l f   is  a  conven ien t   a n d  

p r e f e r r e d   c o n s t r u c t i o n .  

The  lamps  such  as  66  are  shown  curved  in  F igure   7,  and  i t  

wi l l   be  a p p r e c i a t e d   t h a t   the  degree   of  cu rva tu re   employed  i s  

s e l e c t e d   to  accord  with  o the r   d i c t a t e s   of  any  given  e m b o d i m e n t .  

The  c u r v a t u r e   shown  is  thus  i l l u s t r a t e d   purely  by  way  of  e x a m p l e .  

Tempera ture   c o n t r o l   of  the  h e a t i n g   uni t   shown  in  F igu re   7 

is  implemented  by  the  c o n t r o l   c i r c u i t   shown  in  F igu re   2  t o  

provide   the  lamp  c o n f i g u r a t i o n s   shown  in  Figure  3 .  



1.  Heat ing   a p p a r a t u s   i n c l u d i n g   a  number  of  sources   (1,  2)  o f  

i n f r a - r e d   r a d i a t i o n   and  a  c o n t r o l   c i r c u i t   for  p rov id ing   a  number  

of  d i s c r e t e   power  ou tpu t s   of  sa id   sources   (1,  2),  and 

c h a r a c t e r i s e d   in  t h a t   said  c o n t r o l   c i r c u i t   i n c l u d e s   means  (19)  

for  s w i t c h i n g   power  to  said  sources   (1,  2)  at  a  p r e d e t e r m i n e d  

phase  angle  to  ach ieve   one  or  more  of  sa id   power  o u t p u t s .  

2.  Heat ing  a p p a r a t u s   as  claimed  in  Claim  1  wherein  s a i d  

sources   (1,  2)  of  i n f r a - r e d   r a d i a t i o n   each  comprises   an 

i n f r a - r e d   lamp  (1)  having  a  t u n g s t e n   f i l a m e n t   (3)  s u p p o r t e d  

wi th in   a  quar tz   envelope  ( 5 ) .  

3.  Heat ing  a p p a r a t u s   as  claimed  in  Claim  2  wherein  s a i d  

con t ro l   c i r c u i t   is  a r r anged   to  swi tch   the  lamp  f i l a m e n t s   (1)  

in to   s e r i e s   and/or   p a r a l l e l   c o n f i g u r a t i o n s   to  gene ra t e   s a i d  

power  o u t p u t s .  

4.  Heat ing  a p p a r a t u s   as  claimed  in  Claim  3  wherein  s a i d  

c o n t r o l   c i r c u i t   is  a r ranged   to  connect   sa id   means  (19)  f o r  

sw i t ch ing   power  to  said  sources   (1,  2)  at  a  p rede te rmined   p h a s e  

angle  in to   one  or  more  of  said  c o n f i g u r a t i o n s   to  achieve  s a i d  

one  or  more  of  sa id   power  o u t p u t s .  

5.  Heat ing  a p p a r a t u s   as  claimed  in  Claim  2,  3  and  4  w h e r e i n  

sa id   con t ro l   c i r c u i t   comprises  a  dual  c o n t r o l   arrangement   f o r  

e n e r g i s i n g   one  or  more  lamps  (31,  32)  l o c a t e d   in  an  inner  r e g i o n  

(36)  of  sa id   a p p a r a t u s   i n d e p e n d e n t l y   of  one  or  more  lamps  ( 3 3 ,  

34)  l o c a t e d   in  a  r eg ion   p e r i p h e r a l   of  s a id   inner   region  ( 3 6 ) .  

6.  Heating  a p p a r a t u s   as  claimed  in  any  one  of  claims  2  to  5 

wherein  sa id   a p p a r a t u s   is  a r ranged   to  be  mounted  beneath  an  

i n f r a - r e d - t r a n s m i s s i v e   cooktop  of  a  cooking  hob  so  tha t   s a i d  

lamps  (66)  provide   a  h o t p l a t e   area  (8)  of  said  cooktop,   s a i d  

lamps  (66)  being  shaped  into  a  curved  c o n f i g u r a t i o n   to  p r o v i d e  

e f f i c i e n t   i l l u m i n a t i o n   over  s u b s t a n t i a l l y   the  whole  of  s a i d  

h o t p l a t e   area  ( 8 ) .  

7.  Heating  a p p a r a t u s   as  claimed  in  Claim  6  wherein  said  l amps  

(66)  are  i n c l i n e d ,   at  l e a s t   at  t h e i r   po in t   of  c l o s e s t   a p p r o a c h  

to  each  o t h e r ,   away  from  said  c o o k t o p .  



8.  Heat ing  a p p a r a t u s   as  c la imed  in  Claim  6  or  7  whe re in   a  

c o a t i n g   (72),   p a r t i a l l y   r e f l e c t i v e   of  i n f r a - r e d   r a d i a t i o n  

gene ra t ed   by  sa id   lamps  (66) ,   is  a p p l i e d   to  a  r e g i o n   of  t h e  

envelopes   of  sa id   lamps  f a c ing   the  u n d e r s i d e   of  s a id   c o o k t o p .  

9.  Heat ing  a p p a r a t u s   as  c la imed  in  Claim  6,  7  or  8  wherein   an  

i n f r a - r e d - r e f l e c t i v e   c o a t i n g   (73)  is  a p p l i e d   to  a  r e g i o n   of  t h e  

envelopes   of  s a id   lamps  (66)  on  the  opposing  s ide   to  t h a t   f a c i n g  

the  unders ide   of  said  c o o k t o p .  
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